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TITLE OF THE INVENTION 

AIR CLEANING APPARATUS 
CROSS-REFERENCE TO RELATED APPLICATION 

[0 0011 This application claims the benefit of Korean Application No. 2002-82704, filed 
December 23, 2002, in the Korean Intellectual Property Office, the disclosure of wh.ch « 
incorporated herein by reference. 
BACKGROUND OF THE INVENTION 
Field of the Invention 

,00021 The present invention relates, in general, to air oleaning apparatuses and, more 
particular.* to an air deaning apparatus, which is designed such .ha. an air cleaning un„ is 
moved up and down to clean room air. 

Description of the Related Art 
,0003, As is well known to .hose skilled in .he art, an air oleaning apparatus is an appliance 
Lich removes dus, or bacteria from air .0 oiean .he air. The air deaning appara.us ,s p^ded 
with a blowing uni. and a filtering unit. The blowing uni. functions .0 suck room m and forcbly 
circulate me air. The filtering unit functions to remove dust or bacteria from the a,r whtch ,s 
circulated by the blowing unit. 

,0004) The air deaning apparatus includes a cabine. which defines an externa, appease 
of the air deaning appara.ua. The blowing uni. includes a blowing fan provided ,n he cabme . 
and a motor .0 drive .he blowing fan. The filtering unit is provided a. an m mle. s,de or an a,r 
„u.,e. side of .he biowing uni., and indudes a free filter of a ne« structure with relative y large 
m eshes, a fine dus. filter which is made o, polypropylene resin or polyethylene res,n ,0 have a 
shape of non-woven fabric, etc. In .his case, the filters are arranged .0 be superposed. The a,r 
cleaning apparatus described above is operated as follows. 

,00051 While the room air is delated by an operation of the blowing unit, the air passes 
,h,ough the filtering unit. A. this time, impurities, such as the dus,, are removed from the m 
clean the room air. 
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[0 006] The air cleaning apparatus is installed at a position inside a room to clean the room 
air When the conventional air cleaning apparatus is operated to clean the room air, the room 
air around the air cleaning apparatus is smoothly circulated, thus accomplishing an excellent a.r 
cleaning effect. However, an air cleaning effect is relatively poor in areas which are d.stant from 
the air cleaning apparatus, so it takes a considerably long time to uniformly and completely 
clean the room air. 
SUMMARY OF THE INVENTION 

[0007] Accordingly, it is an aspect of the present invention to provide an air cleaning 
apparatus which is designed such that an air cleaning unit is moved up and down to clean room 
air, thus allowing room air to be uniformly and effectively cleaned in a short period of tone. 

[0008] Additional aspects and advantages of the invention will be set forth in part in the 
description which follows and, in part, will be obvious from the description, or may be learned by 
practice of the invention. 

[0009] The foregoing and/or other aspects of the present invention are achieved by providing 
an air cleaning apparatus, including a longitudinal cabinet to stand on a support surface, an air 
cleaning unit installed in the cabinet to move in a vertical direction and provided with a blow.ng 
unit and a filtering unit to clean air, and an elevating unit provided at at least one of the cab.net 
and the air cleaning unit to move the air cleaning unit in the vertical direction. 

[0010] According to an aspect of the invention, the air cleaning apparatus includes upper and 
lower sensors which are provided on upper and lower portions of the cabinet, respect.vely. to 
sense air pollution levels of upper and lower parts of a room, and a control unit to control the a, 
cleaning unit so that the air cleaning unit moves upward or downward, according to data 
obtained from the upper and lower sensors. 

[001 1] According to an aspect of the invention, the cabinet has a cylindrical shape with 
vertical openings at opposite sides of the cabinet to circulate room air. The air cleaning unit 
includes a casing having a cylindrical shape which has an outer diameter correspond.ng to an 
inner diameter of the cabinet so that the air cleaning unit moves in the cabinet in a vert.cal 
direction. An air inlet port and an air outlet port are provided on the casing at pos.t.ons to 
correspond to the vertical openings so that the air inlet port communicates with the a.r outlet 
port. The blowing unit and filtering unit are installed in the casing. 
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[0012] According to an aspect of the invention, the blowing unit includes a cross-flow blowing 
fan longitudinally installed in the casing of the air cleaning unit, and a fan motor installed .n the 
casing to rotate the blowing fan. 

[0013] According to an aspect of the invention, the filtering unit includes a filter casing 
removably mounted to the air inlet port of the casing, and at least one filter installed in the filter 
casing. 

[0014] According to another aspect of the invention, the filter, installed in the filter casing, 
includes an antibacterial free filter, an electrostatic dust filter, and a fine dust filter wh.ch are 
arranged to be superposed. 

[0015] According to an aspect of the invention, the elevating unit includes a rack 
longitudinally provided at an inner surface of the cabinet, a guide channel longitudinally provided 
at an outer surface of the casing to receive the rack, guiding an elevating movement of the 
casing The elevating unit also includes a pinion to engage with the rack and rotatably 
supported by the casing, and a motor provided at the casing to rotate the pinion clockw.se or 
counterclockwise. 

[0016] According to yet another aspect of the invention, the air cleaning apparatus includes a 
control pane, mounted to a top of the cabinet, and provided with a plurality of control buttons to 
control an operation of the air cleaning apparatus and a display to display an operating state of 
the air cleaning apparatus. 
BRIEF DESCRIPTION OF THE DRAWINGS 

[0017] The above and/or other aspects and advantages of the invention will become 
apparent and more readily appreciated from the following description of the preferred 
embodiments, taken in conjunction with the accompanying drawings of which: 

FIG. 1 is a perspective view illustrating an air cleaning apparatus, according to an 
embodiment the present invention; 

FIG 2 is a sectional view taken along the line ll-ll' of FIG. 1 ; 

FIG. 3 is an exploded perspective view of an air cleaning unit included in the air cleaning 
apparatus of FIG. 1; 

FIG. 4 is a perspective view illustrating an elevating unit included in the air clean.ng 
apparatus of FIG. 1; 
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PIG. 5 is a section, view H.ustrating the air cleaning apparatus of F.G. 1 when the air 

cleaning unit moves downwards; and annaratus of F IG 1 when the air 

FIG. 6 is a sectional view illustrating the air clean.ng apparatus of FIG. wn 

cleaning unit moves upwards. 

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS 

reference numerals refer to like elements throughout. 

. . . Pir , an a ir cleaning apparatus according to the present invention 

has a hollow cylindrical shape. An air Waning unit 30 . prov,ded ,n ha cabrnem 

*.:=:"-" 

cleaning unit 30 in the vertical direction. 

. „• n.r* 1 ? and 5 a disc-shaped support base 11 is provided on a 

l5 provided with a plurality of control buttons 12a to control an oparatton of tha atr daantng 
in the air cleaning unit 30 which is installed in the cabinet 10. 

,00211 As illustrated in FIG. 1 , an upper sensor 14 is mounted to an upper portion of .he 
which has the higher air pollution level. 
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[0022] As illustrated in FIGS. 2 and 3, the air cleaning unit 30 includes a casing 31 . The 
casing 31 has a cylindrical shape which has an outer diameter to correspond to an inner 
diameter of the cabinet 10 so that the air cleaning unit 30 moves in the cabinet 10 in the vert.cal 
direction. An air inlet port 32 and an air outlet port 33 are provided on the front and rear 
portions of the casing 10 at positions to correspond to the vertical openings 13a and 13bwh.ch 
are provided at front and rear portions of the cabinet 1 0, respectively. The air inlet port 32 
communicates with the air outlet port 33 through a fan mounting space 34. Further, the a.r 
cleaning unit 30 is provided with a blowing unit 40, and a filtering unit 50. The blowing unit 40 .s 
installed in the casing 31 to circulate the room air. The filtering unit 50 is mounted to the air ,nlet 
port 32 of the casing 31 to clean the room air circulated by the blowing unit 40. An air 
discharging grill 35 is mounted to the air outlet port 33 of the casing 31 to guide a discharging 
direction of the air. 

[0023] The blowing unit 40 includes a cross-flow blowing fan 41 , and a fan motor 42. The 
cross-flow blowing fan 41 is longitudinally and rotatably installed in the fan mounting space 34 of 
the casing 31 . The fan motor 42 is provided at an upper position in the casing 31 to drive the 
blowing fan 41 . In the embodiment shown in the drawings, the fan motor 42 is provided at the 
upper position in the casing 31 . Alternatively, the fan motor 42 may be provided at a lower 
position in the casing 31 . 

[0024] The filtering unit 50 includes a filter casing 51 , and a plurality of filters 52, 53, and 54. 
The filter casing 51 has a size to correspond to the air inlet port 32 of the casing 31 to be 
removably mounted to the air inlet port 32, and is provided with an air sucking grill 51a. The 
filters 52, 53, and 54 are removably installed in the filter casing 51 . In this case, filter support 
walls 51 b are provided at both sides of the filter casing 51 to support the filters 52, 53, and 54 in 
such a way that they are superposed. The filters 52, 53, and 54 include an antibacterial free 
filter 52 an electrostatic dust filter 53, and a fine dust filter 54 which are sequentially arranged to 
be supported by the filter support walls 51 b. In this case, the antibacterial free filter 52 has a net 
structure with large meshes to filter relatively large dust particles. The electrostatic dust filter 53 
includes a plurality of ground electrodes and discharging lines which are arranged in parallel to 
each other to collect dust by ionization of dust particles. The fine dust filter 54 is made of 
polypropylene resin or polyethylene resin to have a shape of a non-woven fabric, and funct.ons 
to collect fine dust. 
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[0025] The filtering unit 50 having such a construction as described above allows the air to 
be cleaned while passing through the filters 52, 53, and 54, when the room air is circulated by 
the operation of the blowing fan 41 . Further, when the user desires to remove the filtering unit 
50 from the air cleaning unit 30 so as to clean the filtering unit 50 or replace the filters 52, 53, 
and 54, the user has only to pull the filter casing 51 out from the air cleaning unit 30, thus 
allowing the filters 52, 53, and 54 to be easily cleaned or replaced with new filters. 

[0026] As illustrated in FIGS. 2 through 5, the elevating unit 60, which functions to move the 
air cleaning unit 30 in the vertical direction, includes two racks 61 and two guide channels 62. 
The racks 61 are longitudinally provided on inner surfaces at both sides of the cabinet 10. The 
guide channels 62 are longitudinally provided on outer surfaces at both sides of the casing 31 to 
receive the racks 61 so that the air cleaning unit 30 is moved in the vertical direction by the 
racks 61. Such a construction of the elevating unit 60 allows the air cleaning unit 30 to be 
smoothly moved in the vertical direction. 

[0027] As illustrated in FIG. 4, the elevating unit 60 also includes two pinions 63 and two 
motors 64. The pinions 63 are rotatably provided in the guide channels 62 of the casing 31 to 
engage with the racks 61. The motors 64 are provided at the casing 31 to rotate the pinions 63 
clockwise or counterclockwise. In this case, a rotating speed of the motors 64 may be reduced 
by a reduction gear which is provided in the motors 64. 

[0028] The operation of the air cleaning apparatus will be described below. 

[0029] First, when the air cleaning apparatus is operated using the control panel 12 provided 
on the top of the cabinet 10, air pollution levels are sensed by the upper and lower sensors 14 
and 15 which are mounted to the upper and lower portions of the cabinet 10, respectively. The 
control unit compares the air pollution level of the upper part of a room with that of the lower part 
of the room, based on data obtained from the upper and lower sensors 14 and 15. When it is 
determined that the air pollution level of the lower part is higher than that of the upper part, the 
motors 64 of the elevating unit 60 are operated to move the air cleaning unit 30 downward, as 
illustrated in FIG. 5. When the air cleaning unit 30 moves downward, the blowing unit 40 is 
operated to purify the air of the lower part of the room. On the contrary, when it is determined 
that the air pollution level of the upper part is higher than that of the lower part, the motors 64 
are operated to move the air cleaning unit 30 upward, as illustrated in FIG. 6. When the air 
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cleaning unit 30 moves upward, the blowing unit 40 is operated to purify the air of the upper part 
in the room. 

[0030] When the pinions 63 engaging with the racks 61 are rotated clockwise or 
counterclockwise by the motors 64, the casing 31 is moved upward or downward so that the air 
cleaning unit 30 is moved in the vertical direction. In this case, the guide channels 62 provided 
on the both sides of the casing 31 are moved upward or downward along the racks 61 which are 
provided at the inner surfaces of the both sides of the cabinet 10, thus allowing the casing 31 to 
be smoothly moved in the vertical direction. 

[0031] An air cleaning process of the air cleaning apparatus according to the present 
invention will be described as follows. 

[0032] The air cleaning unit 30 is moved upward or downward, according to the air pollution 
levels sensed by the upper and lower sensors 14 and 15. Next, the blowing unit 40 is operated 
to circulate the room air. In this case, when the cross-flow blowing fan 41 of the blowing unit 40 
is rotated by the fan motor 42, the room air is sucked through the air inlet port 32 which is 
provided at the rear portion of the air cleaning unit 30. The sucked air passes through the 
filtering unit 50 to be cleaned. Thereafter, the clean air is discharged through the air outlet port 
33 which is provided at the front portion of the air cleaning unit 30. 

[0033] As apparent from the above description, the present invention provides an air cleaning 
apparatus, which is designed such that air pollution levels of upper and lower parts of a room 
are sensed by upper and lower sensors, respectively. Further, an air cleaning unit is moved in a 
vertical direction to preferentially clean a part of the air cleaning apparatus having a higher air 
pollution level, based on data obtained from the sensors, thus allowing a room to be effectively 
and uniformly cleaned in a short period of time. 

[0034] Although a few preferred embodiments of the present invention have been shown and 
described, it would be appreciated by those skilled in the art that changes may be made in 
these embodiments without departing from the principles and spirit of the invention, the scope of 
which is defined in the claims and their equivalents. 
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